INTRODUCTION
During the last 20 years, many marine autonomous environment monitoring networks are set up in the world. They commonly use various sensors like dissolved oxygen, turbidity, conductivity, pH or fluorescence. These stations have been developed aiming at either collecting field data to calibrate satellite observations or for water quality assessment. Most of them are surface buoys or subsurface moorings. These systems are now equipped with sophisticated sensing equipment. Sensors, housings and support structures are subject to fouling problems and emphasis has to be put on the long-term quality of measurements that may face very shortterm biofouling effects.
Biofouling has long been considered as a limiting factor in ocean monitoring requiring the placement of any materials under water. Many potential solutions to this problem have been proposed. The biofouling can disrupt the quality measurement sometimes in less than a week. Many techniques to prevent biofouling on instrumentation are actually listed and studied by researchers and manufacturers. Some of them are implemented on instruments. Very few of them has been tested in-situ for long term deployment.
This situation is very complex and must be approached simultaneously in two ways: by the improvement of knowledge of biofouling kinetics and by the development of prevention strategies. This biofouling development gives rise very often to a continuous shift of the measurements. Consequently the measurements can be out of tolerance and then data are unworkable. Video systems such as cameras, video equipments and lights are as well disrupted by biofouling. Pictures become blurred or noisy and lights loose This biofouling development gives rise very often to a continuous shift of the measurements. Consequently the measurements can be out of tolerance and then data are unworkable. Video systems such as cameras, video equipments and lights are as well disrupted by biofouling. Pictures become blurred or noisy and lights loose efficiency since the light intensity is decreasing due to the screen effect ofbiofilm and macro-fouling.
As shown on " Fig 5" , after 7 days, due to biofouling settled on the sensitive part of the sensor, a drift can be observed on measurements produced by a fluorescence sensor [4] . This kind of optical sensor is very sensitive to biofouling since even an invisible biofilm deposit on the optics can interfere with the measurement process and gives rise to over evaluated measurements. Deployments in shallow water are very exposed to fouling development. In few weeks the devices can be covered by macrofouling " Fig 2" and the sensors becomes inoperable.
For deep sea research, down to 3000 meters, specialized autonomous stations perform physico-chimical measurements and record pictures and movies. Some areas of interests are for example fumes of hydrothermal sites [2] . For these applications the autonomy must be provided up to one year. The compactness of these stations is a crucial point since the equipment is deployed by a remotely operating vehicle. Biofilm can develop at such depth due to specific chemical environment close to the hydrothermal fumes. The increase of the sensor response due to biofouling is quite particular to fluorescence sensor, usually the drift observed due to biofouling is a decreasing of the response . This can be observed for conductivity sensor (electrode cell), transmissometer sensor, pH sensor and oxygen sensor (Clark electrodes and optodes) [5] .
III. MARINE OBSERVATORIES AND BIOFOULING
In addition to the numerous environmental monitoring stations which are used along continents some specific measuring stations are deployed for other purposes in some specific areas where biofouling is very present. 
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For example, systems for the monitoring of polluting wrecks [I] are based on autonomous and real time stations which are deployed in order to measure and to transmit critical data nearby wrecks. These stations are equipped with conventional seawater physico-chemical sensors and with acoustic transducers for underwater data communication " Fig. I " . They are generally deployed from 15 m depth down to whatever is needed and for long term monitoring from 1 month up to 6 months during which no maintenance is possible.
IV. BIOFOULINGPROTECTION BY LOCALCHLORINATION
This technique is the adaptation, for biofouling protection of in-situ oceanographic sensors, of a largely used technique to protect seawater cooling system for industry [6] . For our application, only the sensor transducing interface area will be protected, which explains the term "localized". Biocide generation is obtained by seawater electrolysis. With this technique, we can achieve a powerful biocide generation, hypochlorous acid, which can be concentrate as best as possible, on the sensor transducing interface area .
This technique has many advantages :
Autonomous biofouling management
A first approach of biofouling protection management " Fig  6" is an autonomous management system. protection must be off. Moreover, before the measurement period, a flushing time must be arranged. As well, for active biofouling protection like electrochlorination or wipers, the scheduling will allow to save energy. But the scheduling must be arranged in function of the fouling pressure. In order to set up an optimized scheduling, the ideal situation would be to use a fouling measurement tool so called a fouling sensor. It does exist in industry to monitor the fouling in cooling systems [8] . In such situation, the fouling constitution is known as well as other parameter like turbidity since the environment is very often controlled and known. Consequently the fouling sensor can be calibrated and interesting results have been obtained with optical or electrochemical techniques [8] .
In natural environment, it's a complete different situation, the fouling nature can vary a lot, it can be thin biofilm, barnacles or algae, etc. Moreover, physico-chemical parameters like turbidity, salinity, can vary a lot from one place to another and as well, with season. Consequently, a fouling sensor would be very difficult to calibrate in order to become a precise monitoring tool to adjust the scheduling of active biofouling protection. [7] Photo : Ifremer (FR) Biocide generation is controlled. Consequently, the biocide quantity can be adjusted and On/Off periods can be arranged as needed. On/Off periods are useful in order to arrange biocide free periods in a way to perform the measurements in good environmental conditions. Moreover, the control of the biocide generation intensity is very interesting in order to adapt the biocide generation in function of the biofouling colonization.
The energy needed for such systems is fully compatible with autonomous coastal monitoring systems and deep sea autonomous monitoring stations.
The system is very robust and reliable since no mechanical parts are in motion.
The system is easily adaptable to existing sensors even for high depth usage.
The system can be integrated to the sensors by manufacturers.
The system is made of an electrode placed around the sensor transducing interface area, in this case the optic. This electrode is connected to an electro-chlorination unit. The electro-chlorination unit can be a separate electronic container " Fig 6" or can be integrated inside the instrument.
This biofouling protection technique has been successfully used for many in-situ coastal monitoring system [5] even immersed at low depth, 2 or 3 meters, where biofouling development is intense "Fig 3", "Fig 4" , as well as for medium depth stations [1] (15 to 100 meters) or even for high depth stations down to 2000 meters where biofouling can appear close to hydrothermal vents [2] . 
MANAGEMENT OF BIOFOULING PROTECTION
Management of biofouling protection must be performed very carefully when autonomous measurements are involved.
The protection must not be active full time, it must be scheduled. In some case, the biofouling protection can disrupt the proper measurement made by the sensor. For example, oxygen sensor and fluorescence sensors are affected by the biocide generated by electrochlorination or copper shutter system [4] . Consequently, during the measurement period, In this case the protected sensor is autonomous in terms of biofouling protection management. The fouling protection device is powered by an internal battery and the scheduling is performed according to the measurement period of the sensor to protect (red line) and according to the fouling sensor measurements (dashed blue line). At present, the fouling sensor optimization has not been used for fouling protected in situ measurement in open sea. The scheduling is performed according to fix durations on and off synchronized with the protected sensor measurements. Durations on and off must be choose carefully according to the knowledge of the fouling pressure and according to the fouling sensitivity of the protected sensor.
The autonomous management system is the simplest way to implement fouling protection for in situ sensors, however, in some case, a most complicated scheme must be involved, especially for marine underwater observatories. In this case, many environmental sensors or video systems are involved on the same location, and the duplication of fouling protection device would be expensive and would result in an heavy system. For such application a global fouling management should be implemented "Fig 8" . With a global biofouling management, the fouling protection scheduling is controlled by the marine underwater observatory node. Then, it is possible to synchronize the measurements of the protected sensors with the fouling protection periods. As well, energy can be globalized and even externalized in case of a cabled observatory. If the marine underwater observatory is linked to the administrator station in real time, then it is possible to interact with the fouling protection system in order to stop it for special in situ measurement scheme or to emphasized it if in situ measurements from protected sensors or protected video systems show problems due to fouling.
Biofouling protection management should be included in further development of sensors management for marine underwater observatory in the same way than time stamping, calibration quality control data or energy. For a clever biofouling management, a reliable fouling sensor need to be develop.
VI.
CONCLUSION
Biofouling sensor protection is a real complex problem since the "weapon" should be a silver bullet but the adverse effect on the measurement and on the environment should be negligible.
The ideal protection should be low cost, with low power requirement, easy to install on existing sensor, should not interfere with the instruments and with the environment, and should allow sensor deployment for coastal observatory up to three months and up to one year for deep sea observatory.
For these last five years, local chlorination technique has been used on many coastal monitoring stations in France. In summer 2008, on VENUS marine underwater observatory, a 6 months campaign has been performed with video and lights equipment protected by local chlorination system. As well, on the same observatory, a transmissometer has been protected for 12 months. For observatory, the next step is to develop a global and real time biofouling protection management.
